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CLAIMS 



[Claim(s)] 

[Claim 1] The digital camera characterized by having a transfer characteristic setting 
means to set the transfer characteristic for high brightness pictures which changes the 
input picture signal acquired by photography by the predetermined signal 
transformation means, and acquires the picture signal for an output, and which was a 
digital camera, and usually started from the criteria transfer characteristic for 
photography at the time of flash plate photography in a short distance, and the section 
shifted to the high brightness side of an input level as the aforementioned signal 
transformation means. 

[Claim 2] It is the digital camera characterized by flash plate photography in the 
aforementioned short distance being flash plate photography in the macro mode in a 
digital camera according to claim 1. 

[Claim 3] It is the digital camera characterized by having a brightness specification 
means to specify the brightness minimum value by which the aforementioned transfer 
characteristic setting means is included in the aforementioned input picture signal in a 
digital camera according to claim 1 or 2, and a property determination means to 
determine that the transfer characteristic for the aforementioned quantity brightness 
pictures will start from near the aforementioned brightness minimum value 
substantially. 

[Claim 4] It is the digital camera characterized by to be a means to also specify the 
brightness maximum by which the aforementioned brightness specification means is 
included in the aforementioned input picture signal with the aforementioned 
brightness minimum value in a digital camera according to claim 3, and to be a means 
determine the transfer characteristic for the aforementioned quantity brightness 
pictures that the aforementioned property determination means starts from near the 
aforementioned brightness minimum value substantially, and is substantially 
saturated near the aforementioned brightness maximum. 
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[Claim 5] It is the digital camera characterized by determining the transfer 
characteristic for the aforementioned quantity brightness pictures by carrying out the 
parallel displacement of the curve to which the aforementioned property determination 
means expresses the aforementioned criteria transfer characteristic in a digital camera 
according to claim 3 to the high brightness side of an input level. 

[Claim 6] It is the digital camera characterized by determining the transfer 
characteristic for the aforementioned quantity brightness pictures by compressing the 
curve which expresses the aforementioned criteria transfer characteristic while the 
aforementioned property determination means had maintained the dynamic range of 
an output level in the digital camera according to claim 4 by the input-level side. 
[Claim 7] The record medium which is characterized by having recorded the program 
for operating the digital camera concerned as a digital camera of either a claim 1 or the 
claim 6 by being installed in the microcomputer built in the digital camera and in 
which computer read is possible. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the 
improvement for acquiring a proper photography picture in flash plate photography of 
a short distance about a digital camera. 
[0002] 

[Description of the Prior Art] In a digital camera, after digitizing the picture signal 
acquired with image pck-up elements, such as CCD, it transmits to information 
processors, such as a personal computer, by cable splicing, infrared ray communication, 
etc. through record media, such as a flash memory. And it is possible to display the 
picture on monitors, such as CRT and a liquid crystal display, in a personal computer. 
[0003] By the way, not alignment but the intensity level x of an input signal and a 
monitor and the relation of y serve as gamma characteristics as shown in the following 
formula to the level of the picture signal as which the gradation (brightness) property 
in such a monitor is inputted into a monitor. 
[0004] 

[Equation 1] In order to make the gradation of a photography picture reproduce 
correctly on y=xgamma, for this reason a monitor, it is necessary to rectify the 
gradation of an input picture according to a monitor. Such an amendment is made by 
specifically performing beforehand processing (gamma amendment) which hits several 
1 inverse function. 

[0005] Drawing 19 is drawing for explaining this gamma amendment. In the horizontal 
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axis x, the intensity level of an input signal and the vertical axis y show the intensity 
level of an output signal. The transfer characteristic curve CO of the I/O shown in 
drawing 19 corresponds to several 1 inverse function, and the standup section from a x 
axis is x= 0 (black level). Moreover, the transfer characteristic curve CO is the upper 
limit Xmax of the dynamic range in an input signal, and it is set up so that it may 
correspond to the upper limit Ymax of the dynamic range in an output signal. And in a 
monitor, as for the signal to which the image processing was performed by the 
amendment circuit which has such the transfer characteristic, gradation is reproduced 
correctly. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when performing flash plate 
photography for a short distance, in order that the luminosity of the whole scene may 
be greatly dependent on flash plate light, the influence the luminescence state of a 
flash plate affects an exposure state is large. However, luminescence of flash plate light 
is not necessarily performed proper for the following reasons. 

[0007] (1) In the case of a camera with a flash plate MACHIKKU function : since a 
luminescence state changes with dispersion in the standup property of a flash plate arc 
tube, or mechanism dispersion of the diameter of drawing, the luminescence state set 
automatically is not always acquired. It becomes exaggerated exposure when it shifts 
especially to an overluminescence side. 

[0008] (2) In the case of a camera with a modulated light function : since a limit is in 
the maximum quantity of light correspondence function of a modulated light element, 
like flash plate photography of a short distance, when the luminosity of a scene is 
especially large, the output of a modulated light element is saturated, and the 
luminosity of a scene cannot be detected correctly. Consequently, although the scene 
has high brightness in fact, luminescence of a flash plate cannot be stopped. 
[0009] When the luminescence state of a flash plate becomes unsuitable according to 
these causes, as for the photoed picture, exaggerated exposure has many bird clappers. 
[0010] The photography picture in which exaggerated exposure was carried out by the 
above-mentioned reason consists of picture signals which inclined toward the high 
brightness side as a whole. And when a gamma correction circuit etc. performs an 
image processing as it is and it reproduces with a monitor the photography picture by 
which exaggerated exposure was carried out, there is no tightness in the shadow 
section and it is reproduced as a picture which gives the impression which flew to the 
whole white. 

[0011] This is the result of being contrary to an intention of a photography person 
unlike the high-key concept of performing the image pck-up which used the high 
brightness side intentionally, and to prevent such a situation is desired. However, since 
in flash plate photography the luminosity of the scene at the time of flash plate 



4 



2000-278598 



luminescence cannot be directly checked with the naked eye before a photography 
person's emitting light, the amendment is difficult for beforehand to an undershirt side 
in a automatic exposure. 

[0012] Moreover, since to automate so that the photography result which can be 
satisfied especially mostly in the case of a compact type digital camera, without 
performing fine adjustment may be obtained is demanded, it is not appropriate to 
require a complicated setup of a photography person only within the time of flash plate 
photography for a short distance. 
[0013] 

[Objects of the Invention] this invention is made in view of the above-mentioned 
technical problem, and aims at offering the digital camera technology in which it is a 
short distance, and the bias of the picture signal by the side of high brightness can be 
corrected also in flash plate photography, and a proper output picture can be acquired 
to it. 
[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, invention of a claim 1 is a digital camera which changes the input picture 
signal acquired by photography by the predetermined signal transformation means, 
and acquires the picture signal for an output, and is equipped with a transfer 
characteristic setting means to set the transfer characteristic for high brightness 
pictures which usually started from the criteria transfer characteristic for photography, 
and the section shifted to the high brightness side of an input level as the 
aforementioned signal transformation means, at the time of flash plate photography in 
a short distance. 

[0015] Moreover, invention of a claim 2 is flash plate photography [ in / the macro mode 
/ in flash plate photography in the aforementioned short distance ] in the digital 
camera concerning invention of a claim 1. 

[0016] Moreover, the aforementioned transfer characteristic setting means is equipped 
with a brightness specification means to specify the brightness minimum value 
contained in the aforementioned input picture signal, and a property determination 
means to determine that the transfer characteristic for the aforementioned quantity 
brightness pictures will start from near the aforementioned brightness minimum value 
substantially/in the digital camera which invention of a claim 3 requires for invention 
of a claim 1 or a claim 2. 

[0017] Moreover, the aforementioned brightness specification means is a means also 
specify the brightness maximum contained in the aforementioned input picture signal 
with the aforementioned brightness minimum value, and is a means determine the 
transfer characteristic for the aforementioned quantity brightness pictures that the 
aforementioned property determination means starts from near the aforementioned 
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brightness minimum value substantially, and is substantially saturated near the 
aforementioned brightness maximum, in the digital camera which invention of a claim 
4 requires for invention of a claim 3. 

[0018] Moreover, in the digital camera which invention of a claim 5 requires for 
invention of a claim 3, the aforementioned property determination means determines 
the transfer characteristic for the aforementioned quantity brightness pictures by 
carrying out the parallel displacement of the curve showing the aforementioned criteria 
transfer characteristic to the high brightness side of an input level. 

[0019] Moreover, in the digital camera which invention of a claim 6 requires for 
invention of a claim 4, the aforementioned property determination means determines 
the transfer characteristic for the aforementioned quantity brightness pictures by 
compressing the curve which expresses the aforementioned criteria transfer 
characteristic, with the dynamic range of an output level maintained by the input-level 
side. 

[0020] Moreover, invention of a claim 7 is a record medium in which computer read is 
possible, and has recorded the program for operating the digital camera concerned as a 
digital camera concerning invention of either a claim 1 or the claim 6 by being installed 
in the microcomputer built in the digital camera. 
[0021] 

[Embodiments of the Invention] <A. 1st operation gestalt <important section 
composition of A- 1. digital camera» drawing 1 - drawing 3 are drawings showing the 
important section composition of the digital camera 1 concerning the 1st operation 
gestalt of this invention, front view and drawing 2 are equivalent to rear view, and 
drawing 3 is equivalent to a bottom plan view for drawing 1 . These drawings are not 
necessarily following triangular projection and aim at illustrating the important 
section composition of a digital camera 1 notionally. 

[0022] As shown in these drawings, a digital camera 1 is structure divided roughly into 
the abbreviation rectangular parallelepiped-like camera book soma 2 and the 
approximate circle tubed image pck-up section 3, and it is equipped with the image 
pck-up section 3 free [ rotation ] possible [ desorption ] to the camera book soma 2 
through the supporter material 19 within a flat surface parallel to the wearing side of 
the camera book soma 2. 

[0023] the image pck-up section 3 .-- an image pck-up - a lens it is the composition 
section for having the composition section of the image pck-up system which consists of 
optoelectric transducers, such as the macroscopic zoom lens 301 and CCD 
(Charge Coupled Device), and changing and incorporating a photographic subject's 
optical image in the picture constituted by the charge signal by which photo electric 
translation was carried out by each pixel of CCD 

[0024] the macro zoom lens 301 is arranged in the interior of the image pck-up section 3, 
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and the image pck-up circuit which equipped the proper place of the back position of 
this macro zoom lens 301 with the CCD color area sensor (; only called "CCD" below - 
are hiding in the tooth-back side of the macroscopic zoom lens 301, and not shown in 
drawing 1 - drawing 3 ) is established in it And the proper place of the image pck-up 
section 3 is equipped with the modulated light sensor 305 which receives the reflected 
light from the photographic subject of flash plate light. 

[0025] On the other hand, the camera book soma 2 has the end-connection child 13 by 
whom external connection of the applied part 17 and personal computer of memory 
card 8 which are the LCD display 10 and record medium which consist of LCD with a 
back light (Liquid Crystal Display) is made, and after it performs predetermined signal 
processing to the picture signal incorporated mainly in the above-mentioned image 
pck-up section 3, it processes the display to the LCD display 10, record to memory card 
8, the transfer to a personal computer, etc. 

[0026] Hereafter, the camera book soma 2 is explained in full detail. The camera book 
soma 2 builds in the card charge section 17 which loads with the memory card 8 which 
stores a photography picture as a record picture, and the cell charge section 18 which 
loads with four single 3 type dry cells possible [ a series connection ], as shown in 
drawing 3 . A digital camera 1 is driven by the power supply cell which becomes as an 
exception of RTC2 19 mentioned later by the series connection of four dry cells with 
which the cell charge section 18 is loaded altogether. On the occasion of the desorption 
of memory card 8 and a power supply cell, opening and closing of the lid 15 of the 
clamshell type formed in the base are performed. Moreover, ON/OFF of a power supply 
is performed by electric power switch PS prepared in the tooth back of the camera book 
soma 2. 

[0027] As shown in the front face of the camera book soma 2 at drawing 1 , a grip 4 is 
prepared for the left-leaning proper place, and the built-in flash plate 5 is prepared for 
the upper right proper place, respectively. And the end-connection child 13 is formed in 
the right lateral of the main part of a camera so that a computer can be connected from 
the exterior of a digital camera 1. 

[0028] As shown in drawing 2 , moreover, in the left-leaning proper place of the tooth 
back of the camera book soma 2 The LCD display 10 is formed and floor line mode 
(flash plate) configuration switch 11 is formed in the left-leaning upper part of the LCD 
display 10. As luminescence mode which switches the luminescence mode of the built- 
in flash plate 5 For example, the "automatic luminescence mode 11 which controls 
luminescence / un-emitting light automatically according to photographic subject 
brightness, [ of built-in FURA@SSHU 5 ] "The compulsive luminescence mode" in 
which the built-in flash plate 5 is made to emit light compulsorily, without being 
concerned with photographic subject brightness, There is "luminescence prohibition 
mode" in which the built-in flash plate 5 is not made to emit light compulsorily, without 
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being concerned with photographic subject brightness, and each of these modes change 
cyclically [ whenever it pushes floor line mode setting switch 11 ] one by one, and are 
set up. 

[0029] Furthermore, photography / playback-mode configuration switch 14 of the slide 
formula of two contacts are formed in the conservative upper part of the LCD display 
10, and a switch with "photography mode" and a "playback mode" is performed. 
Photography mode is the mode which photos a photographic subject, and the LCD 
display 10 performs a photographic subject's value monitor (equivalent to a view finder 
function). A playback mode is the mode which indicates the picture recorded on 
memory card 8 by reproduction at the LCD display 10. For example, if it slides to the 
right, a playback mode will be set up, and photography mode will be set up if it slides to 
the left. 

[0030] Moreover, under [ of the LCD display 10 1 the left, the compressibility transfer 
switch 12 of a slide formula is formed, and the compressibility K of the data of the 
picture which should be stored in memory card 8 is chosen. A selection setup of two 
kinds of compressibility K of one eighth and 1/20 can be carried out by the 
compressibility setting slide switch 12. For example, if the compressibility setting slide 
switch 12 is slid to the right, compressibility K=l/8 will be set up, and if it slides to the 
left, compressibility K=l/20 will be set up. In addition, with this operation gestalt, 
although it can be made to carry out a selection setup of two kinds of compressibility K, 
it is made to carry out a selection setup of three or more kinds of compressibility K. 
[0031] Furthermore, the liquid crystal display slide switch 16 for carrying out ON/OFF 
of the display of the LCD display 10 is formed in the right of the compressibility setting 
slide switch 12. By changing the liquid crystal display slide switch 16 into an OFF state, 
the display of the LCD display 10 can be suspended and exhaustion of a cell can be 
suppressed to the minimum. 

[00321 The macro button 20 which sets up the macro mode is formed in the right of the 
liquid crystal display slide switch 16. Macro photography is attained by carrying out 
the depression of the macro button 20. For example, the photographic subject of card 
size can be photoed in the size of the whole screen. 

[0033] In addition, the UP switch 6 for coma delivery and the DOWN switch 7 are 
formed in the upper surface of the main part 2 of a camera in the center of abbreviation, 
and these are reproduced in order of the coma number to which the record picture 
already stored in memory card 8 was given by each of a record picture. A record picture 
is updated one by one by the order (photoed order) in which a coma number increases 
whenever it pushes the UP switch 6, and the LCD display 10 is reproduced. Moreover, 
a record picture is updated one by one by the order in which a coma number decreases 
whenever it pushes the DOWN switch 7, and the LCD display 10 is reproduced. 
Moreover, a shutter release 9 is formed in the upper surface of the main part 2 of a 
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camera at rightist inclinations, and the elimination switch D for eliminating the record 
picture stored in memory card 8 is formed in the left. Furthermore, the optical finder 
21 which is caudad used for the silver salt lens shutter camera between the UP switch 
6 and the DOWN switch 7 is formed. 

[0034] <Functional block functional block of the A-2-1. image pck-up section 3> of A-2. 
digital camera> drawing 4 is the functional block diagram of a digital camera 1. In this 
drawing, CCD303 carries out photo electric translation of a photographic subjects light 
figure by which image formation was carried out with the macro zoom lens 301 to the 
picture signal (signal which consists of a signal train of the pixel signal received by 
each pixel) of the color component of R (red), G (green), and B (blue), and outputs it to 
it. 

[0035] A digital disposal circuit 313 performs predetermined analog signal processing 
to the picture signal of the analog obtained from CCD303. For example, CDS 
(correlation double sampling) processing and AGC (automatic gain control) processing 
are performed. The former processing will reduce the noise of a picture signal and the 
latter processing will reduce level adjustment of a picture signal, respectively. 
[0036] Level adjustment of a picture signal is performed in relation to shutter speed. 
Since drawing of the image pck-up section 3 is fixed, exposure control is performed by 
adjusting by the timing generator 314, the light exposure, i.e., the charge-storage time, 
of CCD303. However, photographic subject brightness will become low underexposure 
when shutter speed is quick. In a digital disposal circuit 313, level adjustment of a 
picture signal is carried out to an amendment sake in this. 

[0037] That is, exposure control is performed combining shutter speed and a gain 
adjustment at the time of low brightness. Level adjustment of a picture signal is 
performed in the gain adjustment of the AGC circuit in a digital disposal circuit 313. 
[0038] A timing generator 314 generates the drive control signal of CCD303 based on 
the reference clock transmitted from the timing-control circuit 202. As a drive control 
signal, there are signals, such as read-out control signals (a horizontal synchronizing 
signal, a vertical synchronizing signal, transfer signal, etc.) of the timing signal of an 
integration start / end (an exposure start / end) and the light-receiving signal of each 
pixel, for example. 

[0039] The modulated light circuit 304 is a circuit for controlling the amount of 
luminescence of the built-in flash plate 5 in flash plate photography in the 
predetermined amount of luminescence set up by the whole control section 211. In flash 
plate photography, if the reflected light of the flash plate light from a photographic 
subject is detected as light income of the modulated light sensor 305 and this light 
income reaches the predetermined amount of luminescence simultaneously with an 
exposure start, the modulated light circuit 304 will be outputted to the flash plate 
control circuit 214 which mentions floor line control circuit luminescence stop signal 



9 



2000-278598 



STP later, and it will be controlled so that the amount of luminescence of the built-in 
flash plate 5 turns into below the predetermined amount of luminescence. 
[0040] The main part 2 of a functional block of the A-2-2. image pck-up section 3> 
camera possessed CPU besides the built-in flash plate 5, the LCD display 10, the end- 
connection child 13, and the card material well 17, and is equipped with the whole 
control section 211 which the drive of each part of a digital camera 1 is related 
mutually, and controls it in generalization, the timing-control circuit 202, and A/D 
converter 205. Among these, the whole control section 211 consists of microcomputers 
equipped with rewritable flash memory 211B which has memorized the control 
program besides CPU211A etc., and RAM211C used as memory for work. Moreover, it 
has the black level amendment circuit 206, the white balance (WB) circuit 207, a 
gamma correction circuit 208, an image memory 209-1 to 209-6, VRAM210, and a 
control unit 250. Furthermore, it has the card interface 212, a communications 
interface 213, the flash plate control circuit 214, and RTC (Real Time Clock)219. The 
detail of above-mentioned each part is explained below. 

[0041] A/D converter 205 changes into a 10-bit digital signal (image pck-up image 
information) each pixel signal of the picture signal acquired from a digital disposal 
circuit 313. A/D converter 205 changes each pixel signal (analog signal) into a 10-bit 
digital signal based on the clock for the analog to digital conversion from the timing- 
control circuit 202. 

[0042] The timing-control circuit 202 is controlled by the whole control section 211, and 
generates the clock to a digital disposal circuit 313, a timing generator 314, and A/D 
converter 205. 

[0043] The black level amendment circuit 206 amends the black level of the digital 
pixel signal (it only abbreviates to "pixel data" hereafter.) in which A/D conversion was 
carried out by A/D converter 205 to the black level of criteria. 

[0044] Using the level-conversion table which is inputted from the whole control 
section 211 and which is the amendment conditioning value of a white balance, to the 
rectified [ black level ] pixel data obtained from the black level amendment circuit 206, 
the WB circuit 207 changes the level of each color component of R, G, and B, and 
performs white balance amendment processing. In addition, the transform coefficient 
(inclination of a property) of each color component of a level-conversion table is set up 
by the whole control section 211 for every image pck-up picture. 

[0045] A gamma correction circuit is an amendment thing about the gamma 
characteristics of a picture signal. A gamma correction circuit 208 has two or more 
gamma amendment tables on which gamma characteristics differ, and performs 
gamma amendment of pixel data on predetermined gamma amendment table 
according to a photography scene or photography conditions. In addition, about the 
detail of gamma amendment table, it mentions later. 
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[0046] An image memory 209 (209-1 to 209-6) is memory which memorizes the pixel 
data outputted from a gamma correction circuit 208. The image memory 209-1 to 209-6 
has the storage capacity for one frame, respectively. That is, when CCD303 has the 
pixel of a n line m train, an image memory 209-1 to 209-6 has the pixel data storage 
capacity for an nxm pixel, and is memorized in the pixel position where each pixel data 
corresponds, respectively. 

[0047] VRAM210 is the buffer memory of the picture signal by which it is indicated by 
reproduction at the LCD display 10. VRAM210 has the storage capacity of the picture 
signal corresponding to the number of pixels of the LCD display 10. 
[0048] In a photography standby state, after predetermined signal processing is 
performed to each picture signal of the picture picturized by every 1/30 (second) by the 
image pck-up section 3 by A/D converter 205 - the gamma correction circuit 208, while 
an image memory 209 memorizes, it is transmitted to VRAM210 through the whole 
control section 211, and the picture based on the picture signal memorized by 
VEAM210 is displayed on the LCD display 10. Therefore, a photography person can 
check a photographic subject image by looking by the picture displayed on the LCD 
display 10. Moreover, in a playback mode, after signal processing predetermined in the 
picture read from memory card 8 with the whole control section 211 is performed, it is 
transmitted to VRAM210 and indicated by reproduction at the LCD display 10. 
[0049] Card I/F212 is an interface for performing writing of the picture signal to 
memory card 8, and read-out of a picture signal. Moreover, I/F213 for communication is 
the interface with which it was based on USB specification in order to make possible 
external connection of the communication of a personal computer 40. 
[0050] The software of each control performed with the microcomputer in the whole 
control section 211 may be beforehand recorded on flash memory 211B in the whole 
control section 211 fixed, and may be installed in the microcomputer through an 
external record medium in the case of upgrade of the software/About installation, the 
program currently recorded on the record medium will be transmitted and saved at 
flash memory 211B in the whole control section 211. And when operating the program 
saved at flash memory 211B, the program is developed to RAM211C in the whole 
control section 211, and the routine according to it is performed by CPU211A. 
[0051] You may be the memory card on which it has the same specification as the 
memory card 8 for image recording as such a record medium, and the install program 
was recorded beforehand, and may be the record media 41, such as CD-ROM in which 
read in is possible, by the personal computer 40. 

[0052] In the case of the latter, a personal computer 40 and a digital camera 1 are made 
into the state which can be communicated by cable splicing or infrared ray 
communication, and an install program is transmitted to the microcomputer in a 
digital camera 1 through a personal computer 40. Moreover, an upgrade program can 
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be incorporated in a personal computer 40 through online communication, such as a 
network, and it can also be further transmitted and installed in the microcomputer in a 
digital camera 1. In this case, the hard disk in the server by which network connection 
was carried out, the hard disk in a personal computer 40, etc. can be considered to be 
the record media of an upgrade program. 

[0053] The flash plate control circuit 214 is a circuit which controls luminescence of the 
built-in flash plate 5. 

[0054] The flash plate control circuit 214 controls existence, the amount of 
luminescence, luminescence timing, etc. of luminescence of the built-in flash plate 5 
based on the control signal of the whole control section 211, and controls the amount of 
luminescence of the built-in flash plate 5 based on the luminescence stop signal STP 
inputted from the modulated light circuit 304. 

[0055] RTC219 is a clock circuit for managing photography time. At drawing 1 - 
drawing 4 , it drives with another power supply which is not illustrated. 
[0056] The control unit 250 possesses the switch equivalent to the UP switch 6 
mentioned above, the DOWN switch 7, a shutter release 9, floor line mode setting 
switch 11, the compressibility setting slide switch 12, and the photography / playback- 
mode configuration switch 14, and requires control to each part of a digital camera 1 
from the whole control section 211. 

[0057] The whole control section 211 consists of a microcomputer, controls organically 
the drive of each part material in the image pck-up section 3 mentioned above and the 
camera book soma 2, and carries out generalization control of the photography 
operation of a digital camera 1. 

[0058] Drawing 5 is the block diagram showing the internal function realized by 
CPU211A in the whole control section 211, or the whole memory 211B and 211C. As 
shown in this drawing, the whole control section 211 is equipped with brightness 
judging section 211a for setting up an exposure control value (shutter speed (SS)), and 
shutter speed setting section 211b. In a photography standby state, brightness judging 
section 211a computes brightness data using the picture incorporated by every 1/30 
(second) by CCD303, and judges a photographic subject's brightness. 
[0059] That is, using the image data memorized by the image memory 209 in updating, 
brightness judging section 211a divides the storage area of an image memory 209 into 
nine blocks, computes the brightness data which represent each block using the pixel 
data of the color component of G (green) contained in each block, and judges a 
photographic subject's brightness. 

[0060] Shutter speed setting section 211b sets up shutter speed (reset time of CCD303) 
based on the judgment result of the brightness of the photographic subject by 
brightness judging section 211a. Shutter speed setting section 211b has the table of the 
shutter speed SS which associated brightness and shutter speed SS beforehand. 



12 



2000-278598 



[0061] Initial setting of the shutter speed SS is carried out to camera during starting at 
1/128 (second) (shutter speed with the highest brightness), and shutter speed setting 
section 211b carries out a change setup one step at a time from initial value in a 
photography standby state at a high speed or low-speed side according to the judgment 
result of the brightness of the photographic subject by brightness judging section 211a. 
[0062] Moreover, the whole control section 211 is further equipped with picture judging 
section 2 lie which judges whether they are pictures (a picture similar to this kind of 
binary picture is hereafter called "character drawing".) drawn on the board, such as a 
character and a chart, although image pck-up pictures are pictures (this kind of image 
pck-up picture is hereafter called "natural drawing".) of the usual photography, such as 
scenery and a person. 

[0063] Picture judging section 211e creates the histogram of the brightness data of each 
pixel position based on the image data which constitutes the image pck-up picture 
memorized by the image memory 209, and judges the content of an image pck-up 
picture based on this histogram. Generally, in the case of natural drawing, there are 
few biass of luminance distribution, and the histogram of the brightness data of an 
image pck-up picture serves as the so-called 1 equal-division cloth which has one peak 
value. On the other hand, in the case of character drawing like the character drawn on 
the feltboard, the bias of luminance distribution is looked at by a white portion and the 
black character portion, respectively, and it becomes 2 equal-division cloth. 
[0064] Therefore, picture judging section 2 lie distinguishes whether an image pck-up 
picture is natural drawing or it is character drawing by distinguishing whether the 
histogram of the brightness data of an image pck-up picture is 1 equal- division cloth, or 
it is 2 equal-division cloth. And this judgment result is memorized by memory 2 lid. 
[0065] The whole control section 211 is further equipped with scene judging section 
211c which judges four kinds of photography scenes, a "low brightness scene", an 
"inside brightness usual scene", an "inside brightness backlight scene", and a "quantity 
brightness scene", in order to perform a setup of the suitable shutter speed SS, gamma 
amendment, and a filtering amendment (after-mentioned) according to a photography 
scene. A "low brightness scene" is usually a scene which needs indoor photography and 
a fill-in flash with a flash plate like [ night ] photography, lighting light [ as opposed to 
the main photographic subject in an "inside brightness usual scene" ] (the natural light 
and the artificial light are included) is a follow light, and since the luminosity is 
suitable, it is the scene which can be photoed [ having no fill-in flash and ]. Moreover, 
although the "inside brightness backlight scene" is suitable for an overall luminosity, 
since the lighting light to the main photographic subject is a backlight, it is a scene 
with desirable flash plate luminescence, and a "quantity brightness scene" is an overall 
very bright scene like photography in the sea and the skiing area of fine weather. Low 
brightness, inside brightness, and the scene judging of high brightness are performed 
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based on the set point of shutter speed SS. Moreover, in an inside brightness scene, a 
periphery judges with an "inside brightness backlight scene", when brighter [ beyond a 
predetermined value ] than a center section. The judgment result of scene judging 
section 211c is also memorized by memory 211d. 

[0066] The whole control section 211 is further equipped with 211f of filter sections 
which perform filtering processing in order to perform record processing of the above- 
mentioned photography picture, 211g of record picture generation sections which 
generate a thumbnail picture and a compression picture, and 211h of reproduction 
picture generation sections which generate a reproduction picture signal in order to 
reproduce the picture signal recorded on memory card 8 to the LCD display 10. 
[0067] 211f of filter sections rectifies the high frequency component of the picture which 
should be recorded by the digital filter to the picture signal from an image memory 209, 
and they rectify the quality of image about a profile. 211f of filter sections possesses a 
total of five kinds of digital filters of the digital filter which performs a standard profile 
amendment about each of compressibility K=l/8, and 1/20, and two kinds of digital 
filters which strengthen a profile to this standard profile amendment and two kinds of 
digital filters which weaken a profile. 

[0068] 211g of record picture generation sections generates the thumbnail picture and 
compression picture which should read a picture signal from an image memory 209 
through 211f of filter sections, and should be recorded on memory card 8. One by one, 
they read a picture signal every 8 pixels in a longitudinal direction and lengthwise both 
directions, respectively, scanning 211g of record picture generation sections in the 
direction of a raster scan from an image memory 209, and it is transmitting to the 
memory card 8 connected through card I/F212, and they record it on memory card 8, 
generating a thumbnail picture. 

[0069] Furthermore, 211g of record picture generation sections reads all pixel data 
from an image memory 209 through 211f of filter sections, and they perform 
predetermined compression processing by JPEG methods, such as two-dimensional 
DCT conversion and Huffman coding, to these pixel data, generate the picture signal of 
a compression picture, and record this compression picture signal on this picture area 
of memory card 8. 

[0070] In the picture memorized with the digital camera as memory card 8 was shown 
in drawing 6 , the picture part storage of 40 coma with compressibility 1/20 is possible, 
and the picture signal (640x480 pixels) of the high resolution into which each coma was 
compressed in the portion and JPEG form of tag information, and the picture signal for 
a thumbnail display (80x60 pixels) are recorded. It is possible to treat as an image file 
of for example, EXIF form in each coma unit. 

[0071] <the outline of an A-3. gamma amendment according to the feature of this 
invention, gamma amendment table set as a gamma correction circuit 208 in a short 
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distance and flash plate mode is explained below 

[0072] Drawing 7 is drawing showing the example which generated the histogram from 
the input picture signal. In drawing 7 , a horizontal axis shows an intensity level x and 
a vertical axis shows a several n pixel, and it becomes high brightness, so that x 
becomes large. Moreover, Xmax on a x axis shows the upper limit of the dynamic range 
in a picture signal, and the intensity level from which Pmin serves as the minimum in 
Histogram HS, and Pmax show the intensity level which serves as the maximum in 
Histogram HS. 

[0073] When flash plate photography is carried out in the macro mode which is the 
typical mode of short- distance photography, a picture signal with a histogram as shown 
in the example of drawing 7 is acquired. That is, it is not in agreement with an 
intensity level 0, and the brightness minimum value Pmin serves as a picture signal 
which inclined toward the high brightness side on the whole, and serves as a picture by 
which exaggerated exposure was carried out. In the case of such a picture signal, an 
effective contrast range PW as data becomes between Pmin-Pmax. 

[0074] Then, gamma amendment table for high brightness pictures which is the short- 
distance photography represented in the macro mode, and explains this effective 
contrast range PW not by the usual gamma amendment table shown in drawing 19 but 
by the degree in flash plate photography (following "short-distance flash plate mode") 
in order [ of the dynamic range of an output side ] to match with the whole mostly and 
to utilize effectively is used. 

[0075] Drawing 8 is drawing showing the transfer characteristic of gamma amendment 
table TA for high brightness pictures set as gamma amendment table 208 in short- 
distance flash plate mode as a gamma transfer characteristic curve Cm. In drawing 8 , 
it is high brightness, so that a horizontal axis shows the input intensity level x, a 
vertical axis shows output intensity-level y and a value becomes large. Moreover, Xmax 
on a x axis shows the upper limit of an input intensity level. Moreover, Ymax on the y- 
axis shows the upper limit of an output intensity level. 

[0076] When only the predetermined offset value X0 (X0> 0) usually carries out the 
parallel displacement of the transfer characteristic curve CO (following "criteria 
transfer characteristic curve") for photography to a high brightness side in the 
direction of a x axis, this transfer characteristic curve Cm (following "transfer 
characteristic curve for quantity brightness") shifts the standup section PS to a high 
brightness side, and it is made to recover from the value X0 which is not zero 
substantially. 

[0077] It sets here, and a maker side can perform many short- distance flash plate 
photography experimentally about a various scene and various conditions, and this 
offset value X0 can process statistically the histogram obtained by it, and can 
determine it. For example, the value equivalent to 5% of bottoms of the distributions of 
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the value of minimum intensity-level Pmin of drawing 7 obtained in many 
experimental photography can be determined as a statistical lower limit, and the offset 
value X0 can be determined according to the statistical lower limit. 
[0078] Although it stops having corresponded by this parallel displacement completely 
[ the y-axis upper limit Ymax ] near x-axis upper-limit Xmax and the gap G arose near 
y-axis upper-limit Ymax, since usually "will be gone to sleep" considerably by gamma 
transfer characteristic curve near x-axis upper- limit Xmax, this gap G is quite small, 
and it is almost satisfactory substantially (the improvement about this point is made 
with the after-mentioned 3rd operation gestalt). 

[0079] I n addition, in order to process the 10-bit picture signal changed by A/D 
converter 205, specifically, the output picture signal is made into 8 bit patterns for 
every color component of RGB, and is set to Xmax=1023, Xmin=0, Ymax-255, and 
Ymin=0 in this case so that input picture signals may be 10 bit patterns for every color 
component of RGB and can specifically perform record to memory card 8 efficiently. 
Although gamma transfer characteristic curve Cm of drawing 8 can be set up in 
common about each color component of RGB, it may set up a transfer characteristic 
curve for high brightness which is different for every color component according to the 
property of a monitor. 

[0080] When it is not short-distance photography (that is, they are middle distance 
photography or long distance photography), and when [ even if it is short- distance 
photography, ] luminescence prohibition mode is chosen, not the transfer characteristic 
curve Cm for high brightness but the criteria transfer characteristic curve CO is used. 
[0081] As mentioned already, in the digital camera 1, two or more gamma amendment 
curves CO and Cl and C2 - corresponding to two or more kinds of scenes, such as "low 
brightness scene" and "inside brightness usual scene" — , are prepared as a gamma 
amendment curve used in the usual photography. Although these are all transfer 
characteristic curves which start from the input lower limit Xmin substantially, they 
can adopt one of the predetermined curves CO of it as a criteria transfer characteristic 
curve CO, and can generate the transfer characteristic curve Cm for high brightness 
based on the criteria transfer characteristic curve CO. 

[0082] <Outline of operation of A-4. digital camera 1> drawing 9 is a flow chart 
explaining the outline of operation of a digital camera 1. 

[0083] First, a photography person sets up fundamental photography conditions before 
Step SI. In addition, when not setting up especially photography conditions, standard 
photography mode is set up by the default. And in Step SI, while a photography person 
checks a photographic subject by looking by the LCD display 10 or the optical finder 21, 
the depression of the shutter release 9 is carried out. 

[0084] This is answered and photography operation is automatically performed at the 
following step S2. Here, when it is automatic-judged whether a photographic subject's 
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illuminance runs short when the flash plate is being made into automatic luminescence 
mode and it runs short, a flash plate 5 emits light automatically. Moreover, in the case 
of compulsive luminescence mode, a flash plate 5 emits light compulsorily. 
[0085] At Step S3, photography conditions are photography with the macro mode, or 
[ that is, ] it judges whether the macroscopic button 20 was pushed and photography 
was made. In being photography with the macro mode, it progresses to step S4. On the 
other hand, in not being the macro mode, it progresses to Step S6. In addition, when a 
digital camera has an automatic-focus function, it is good also considering whether it is 
photography in the short distance which a photographic subject's distance turns into 
from a camera below a predetermined distance (for example, 50cm) irrespective of 
whether it is the macro mode at Step S3 as a criteria. The judgment in this case can be 
performed by comparing the distance signal with a distance threshold with reference to 
the distance signal acquired from the ranging unit prepared in the digital camera for 
automatic-focusing doubling etc. 

[0086] In step S4, it judges whether photography conditions are flash plate 
photography. That is, although it progresses at Step S5 in flash plate photography, 
when that is not right, it progresses to Step S6 as well as Step S3. 

[0087] The judgment of the photography conditions in Step S3 and step S4 is performed 
by the whole control section 211. 

[0088] Here, generally it is short- distance photography, and it is as follows when the 
criterion of whether to be flash plate photography is arranged. 

[0089] (1) short-distance photography ******** ... : - when setting up short-distance 
photography by the manual, setting distance the case (when it is the digital camera in 
which lens exchange is possible, the case where it exchanges for a macro lens is 
included) where a photography person chooses [ ******] the macro mode as illustrated 
here, and when a photography person performs focusing by the manual may be below a 
predetermined threshold distance 

[0090] The whole control section 211 will know whether it is short-distance 
photography by comparing with the above-mentioned threshold distance the distance 
to which the photography person did a manual setup of whether it is set as the macro 
mode with the mode selection button etc. in the case of the former as a focus distance 
when the whole control section 211 judged and it was the latter. 

[0091] Moreover, in the case of the digital camera equipped with the ranging unit with 
an automatic-focusing function, as mentioned already, when the photographic subject 
distance as a result of automatic-focusing doubling is below a predetermined threshold 
distance, it is judged with it being short-distance photography. 

[0092] The equipment configuration for the focusing mechanism by the macro mode 
setting button and the manual and an automatic-focusing function is functioning as a 
photography distance setting means in each of these case, respectively, and when the 
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whole control section 211 refers to the state of those photography distance setting 
meanses, photography conditions equivalent to short-distance photography are judged. 
[0093] (2) flash plate photography ******** ~ : ~ if set as compulsive luminescence 
mode by the manual, it will become flash plate photography irrespective of a 
photographic subject's condition 

[0094] Moreover, when automatic luminescence mode is chosen, a photographic 
subject's brightness is detected by reading the output value of the CCD image sensor in 
the image pck-up section 3 in the half-push state of a shutter release 9, and if the 
brightness is darker than a predetermined threshold, it will be set up so that a flash 
plate may be made to emit light. For this reason, in automatic luminescence mode, it is 
determined according to the result obtained with the combination of these 
photographic subject brightness detection meanses and a threshold comparison means 
whether to be flash plate luminescence, and refer to the result for the whole control 
section 211. 

[0095] Therefore, if it expresses including the both sides of the case in compulsive 
luminescence mode, and the case where luminescence is performed under automatic 
luminescence mode, the whole control section 211 will judge the photography 
conditions of being flash plate photography with reference to the determination result 
of a flash plate luminescence determination means. 

[0096] Although it returns to drawing 9 and progresses to Step S5 in the case of short- 
distance flash plate photography mode, since the picture signal which inclined toward 
the high brightness side with a histogram as shown in the example of drawing 7 in this 
case is acquired, gamma amendment based on gamma amendment table TA for high 
brightness pictures which is illustrated to drawing 8 is performed in a gamma 
correction circuit 208. 

[0097] In step S5a, the selection or a setup of gamma amendment table TA for high 
brightness pictures is performed first there. The selection or a setup in this gamma 
amendment table TA is explained below with reference to drawing 10 . 
[0098] Into a gamma correction circuit 208, when gamma amendment table TO usually 
for photography which has the criteria transfer characteristic curve CO and and 
gamma amendment table TAfor .. and high brightness pictures are set up beforehand 
in parallel, gamma amendment table TA for the high brightness pictures of them is 
chosen. That is, as shown in drawing 10 (a), gamma amendment table TA will be 
chosen by selector 208a by the change signal from the whole control section 211. 
[0099] moreover, when it is constituted at every photography so that gamma 
amendment table for high brightness pictures may be set as a gamma correction circuit 
208 CPU reads the table of the criteria transfer characteristic curve beforehand 
memorized by the memory in the whole control section 211. The value of the output 
picture level y corresponding to each value of each input picture level x is moved to the 
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address of the output picture value over the input picture level (x+XO) which only the 
offset value X0 was able to shift. Moreover, about the range to 0 <=x<=X0, y= 0 is given 
compulsorily. Thus, created gamma amendment table TA for high brightness pictures 
is set as a gamma correction circuit 208 in look-up table form, as shown in drawing 10 
(b). In this case, it always is not necessary to memorize the whole gamma amendment 
table TA for high brightness pictures, and the whole digital camera 1 control section 
211 should hold only the offset value X0. 

[0100] Furthermore, the level shift of an input picture signal can also attain the 
parallel displacement of the criteria transfer characteristic curve CO in equivalent. 
That is, as shown in drawing 10 (c), subtraction composition of the offset value X0 may 
be carried out in subtracter 208b to the level V of an input picture signal, it may 
consider as compounded signal Vc= (V-X0), and this compounded signal Vc may be 
changed on gamma amendment table TO equivalent to the criteria transfer 
characteristic curve CO. In this case, although gamma amendment table TA for high 
brightness pictures is not necessarily used, the transfer characteristic attained by the 
shift of an input picture signal in equivalent in this way is also included with "the 
transfer characteristic for quantity brightness" in this invention. 

[0101] If the picture signal acquired by the image pck-up is transmitted for every pixel 
after gamma amendment table TA for high brightness pictures is chosen or set up in a 
gamma correction circuit 208, those pixel signals will be changed on gamma 
amendment table TAin a gamma correction circuit 208 one by one. (Step S5b) . 
[0102] On the other hand, at Step S6, gamma amendment table usually for 
photography corresponding to the transfer characteristic curve CO is chosen, and an 
image processing is performed based on it. 

[0103] And in Step S7, the picture signal processed at Step S5 or Step S6 is saved at 
either of the image memories 209 of drawing 4 . 

[0104] Although the picture signal after this gamma conversion can also be displayed 
in the LCD display 10 of a digital camera 1, it can be made to display on the monitor of 
a personal computer by transmitting to the personal computer of the exterior of a 
digital camera 1 etc. using memory card 8 etc. 

[0105] A concrete image is explained with reference to drawing 11 about an 
improvement of <the example of an A-5. image processings next the reproduction 
picture by the image processing based on gamma amendment table TA for high 
brightness pictures. 

[0106] In drawing 11 , the picture signal which consists of pixel matrices of 5x5 
typically is considered, and it is the case of the image processing in this case. A picture 
signal 51 is a picture signal after the picture signal acquired by CCD303 was changed 
into the digital signal by A/D converter 25 and signal processing was carried out by the 
black level amendment circuit 206 and WB circuit, and shows data before gamma 
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amendment of is done. By the gamma correction circuit 208, a picture signal 52 is a 
picture signal after being carried out gamma amendment, and is saved at an image 
memory 209. Moreover, the picture signal 53 shows the data of the intensity level of the 
picture which is the monitor of a personal computer 40 about the picture signal saved 
at the image memory 209, or was reproduced by LCD10 of a digital camera 1. 
[0107] The intensity level of each pixel is a picture signal to 1-3, and a picture signal 51 
comes to be shown in drawing 12 , when this histogram HG1 is created. In drawing 12 , 
like drawing 7 , the horizontal axis shows the intensity level x and the vertical axis 
shows the several n pixel. And in each value of an intensity level x= 0, and 1, 2 and 3, 
n= 0 pixel and each value of 16, 8, and 1 are taken, respectively. That is, it turns out 
that the intensity level corresponding to minimum intensity-level Pmin shown in 
drawing 7 is a picture signal which 1 in a histogram HG1 corresponds and does not 
have the pixel of the x= intensity-level 0 neighborhood and which inclined toward the 
so-called high brightness side. In addition, although the expedient top of explanation 
and the intensity level are carried out to to 3, as mentioned already, by the actual 
picture signal, it is distributed over 10 bits (=1024). 

[0108] And in the case of a picture signal 51, an image processing is performed based on 
gamma amendment table for high brightness pictures which has the transfer 
characteristic curve 54. Here, the point of the standup of the property curve 54 serves 
as the input intensity-level value 1. Specifically, the input intensity-level values 1, 2, 
and 3 are changed into the ****** [ it ] intensity-level value 0, and a and b by this 
gamma amendment table. In addition, usually, although a and b should become an 
integer in the digital signal, it shall not necessarily be an integer for convenience in 
explanation here. 

[0109] A picture signal 51 is changed into a picture signal 52 by the above-mentioned 
image processing. This picture signal 52 turns into a picture signal including the 
intensity-level value 0. 

[0110] Then, a picture signal 52 is outputted as a reproduction picture 53 with the 
monitor 56 which has the gamma-characteristics curve 55. Here, the input intensity- 
level value 0, and a and b are changed into the output intensity-level values 0, 1, and 2 
by the gamma-characteristics curve 55 expressed with the function shown in several 1, 
respectively. Thereby, it turns out that the bias of the picture signal 51 by which the 
reproduction picture 53 inclined toward the high brightness side including the 
intensity-level value 0 is improved. 

[0111] In the photography picture by which exaggerated exposure was carried out, the 
bias of the picture signal by the side of high brightness is correctable with the above 
operation. 

[0112] In addition, about the image processing which corrects the bias by the side of 
high brightness, operation in other signal transformation circuits in a digital camera 1 
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is also possible. However, a gamma correction circuit 208 turns into a circuit of the last 
stage in a series of signal processing which results in preservation of the picture signal 
from the picture acquisition by CCD303 to an image memory 209, since the output 
intensity-level upper limit Ymax in gamma amendment table TA ( drawing 8 ) is 
compressed by 1/4 (=8 bit / 10 bits) twice the input intensity-level upper limit Xmax, by 
the quantization error, it is between I/O and the precision of a digital signal 
deteriorates. 

[0113] Therefore, it is better to have used the dynamic range of an output side as 
effectively as possible in the stage formed into 8 bit rather than it reduces the 
brightness of the whole picture by conversion circuit another after changing into a 8-bit 
signal from a 10-bit signal by the usual gamma amendment. 

[0114] In photography in short-distance flash plate mode For example, the inside of the 
full range 0-1023 (10 bits) of an input side, Although an output signal will be 
compressed as the rough average per [ 256 ] 1 bit of inputs / by 1024= 0.25 if the usual 
gamma amendment is performed when the pixel is distributed over the band of 200- 
1000 as an effective contrast range PW of drawing 7 If the offset value XO is set to 170, 
it will be set to 256/(1024-170) =0.3 per 1 bit of inputs, and compressibility will 
decrease. Therefore, it is between I/O and the precision of a digital signal can suppress 
degradation. 

[0115] Although a quantization error changes with values of picture level since actual 
gamma amendment is nonlinear conversion, as a general trend, it is the same as that 
of the above-mentioned calculation. 

[0116] Since it is such, when the bit length of an output signal has a gamma correction 
circuit smaller than the bit length of an input signal, a bird clapper turns out that it is 
especially effective to perform a high brightness amendment in the gamma correction 
circuit. 

[0117] The important section composition of the digital camera concerning the 2nd 
operation gestalt of the <B. 2nd operation gestalt <B-1. important section 
composition» this invention is equal to the digital camera 1 of the 1st operation 
gestalt except for the portion relevant to a gamma correction circuit 208. In the digital 
camera of this 2nd operation gestalt, it has gamma amendment tables TA1 and TA2 
corresponding to two kinds of transfer characteristic curves Cml and Cm2 for high 
brightness pictures which are illustrated to drawing 13 as a gamma amendment table 
for high brightness pictures which can be set as a gamma correction circuit 208. 
[0118] Among these, the 1st transfer characteristic curve Cml for high brightness has 
recovered from the 1st offset value X01 with the bigger standup section PS 1 than zero 
substantially. Moreover, the 2nd transfer characteristic curve Cm2 for high brightness 
has recovered from the 2nd offset value X02 with the bigger standup section PS 2 than 
the 1st offset value X01 substantially. The 2nd transfer characteristic curve Cm2 is 
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equivalent to that to which only predetermined distance (X02-X01) carried out the 
parallel displacement of the 1st transfer characteristic curve Cml in the high 
brightness direction of a x axis. 

[0119] <B-2. operation> As mentioned above, with the 2nd operation gestalt, since two 
gamma amendment tables TA1 and TA2 for high brightness pictures are prepared, 
based on the brightness information of an input picture signal, operation which chooses 
suitable gamma amendment table in two kinds is added to operation of the digital 
camera 1 of the 1st operation gestalt. 

[0120] In drawing 14 which specifically showed processing equivalent to Step S5 in the 
flow chart of drawing 9 , the brightness minimum value Pmin contained in the input 
picture signal of a gamma correction circuit 208 is first specified at Step Sll. This 
specification is carried out in the whole control section 211 ( drawing 5 ) which 
functions as a brightness specification means. Here, for every pixel, size comparison 
may be carried out serially and the brightness value of a picture signal may be 
specified, and a histogram may be created and you may specify in the analysis. 
[0121] After the transfer characteristic of gamma amendment which an image memory 
209 once memorizes in the state where an amendment of gamma amendment etc. is not 
received, and the brightness minimum value Pmin is specified, and is used as follows is 
specified, the picture signal from which it was obtained by the image pck-up in any case 
is read from the image memory 209 for every pixel, and receives actual gamma 
amendment. The picture signal after gamma amendment is replaced by the picture 
signal before gamma amendment, and is memorized by the image memory 209. 
[0122] Next, at Step S12, the brightness minimum value Pmin of a picture signal 
judges whether it is smaller than the offset value X01 of 1st gamma amendment table 
TA 1 for high brightness. Here, in being Pmin<X01, it progresses to Step S16. On the 
other hand, in not being Pmin<X01, it progresses to Step S13. 

[0123] In Step S13, it judges whether the brightness minimum value Pmin of a picture 
signal is smaller than the offset value X02 of 2nd gamma amendment table TA 2 for 
high brightness. Here, when it is Pmin<X02, it will progress to Step S15, and in not 
being Pmin<X02, it progresses to Step S13. 

[0124] Next, at Step SI 4, signal transformation is performed based on 2nd gamma 
amendment table TA 2 for high brightness pictures. At Step S15, signal transformation 
is performed based on 1st gamma amendment table TA 1 for high brightness pictures. 
[0125] Moreover, at Step S16, an image processing is usually performed like Step S6 in 
the flow chart of drawing 9 based on gamma amendment table TO for photography. 
[0126] By the above operation, since [ which surely includes the effective contrast range 
PW of a picture signal ] it transfer-characteristic-curves, and it is got blocked, and 
gamma amendment table can be chosen and the standup section near the brightness 
minimum value Pmin can be chosen, corresponding to an effective contrast range P, the 
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dynamic range of an output side can be utilized efficiently. 

[0127] In the photography picture by which exaggerated exposure was carried out, the 
bias of the picture signal by the side of high brightness is correctable like the case of 
the 1st operation gestalt with the above operation. 

[0128] The important section composition of the digital camera concerning the 3rd 
operation gestalt of the <C. 3rd operation gestalt <C-1. important section 
composition» this invention is equal to the digital camera 1 of the 1st operation 
gestalt except for the portion relevant to a gamma correction circuit 208. In the digital 
camera of this 3rd operation gestalt, the offset value X0 of gamma amendment table for 
high brightness pictures which can be set as a gamma correction circuit 208 is 
determined from the brightness information of an input picture signal. 
[0129] <C-2. operation> drawing 15 is a flow chart which shows important section 
operation for it, and corresponds to Step S5 of the flow chart of drawing 9 . 
[0130] First, at Step S21, the brightness minimum value Pmin contained in the input 
picture signal of a gamma correction circuit 208 is specified. This specification is 
carried out by the whole control section 211. Here, like the 2nd operation gestalt, for 
every pixel, size comparison may be carried out serially and the brightness value of a 
picture signal may be specified, and a histogram may be created and you may specify in 
analysis. Before receiving actual gamma amendment, the point of making an image 
memory 209 once memorizing a picture signal is the same as the 2nd operation gestalt. 
[0131] Next, at Step S22, gamma amendment table TAis generated by carrying out the 
parallel displacement of the criteria transfer characteristic curve CO so that the offset 
value X0 in the transfer characteristic curve Cm ( drawing 8 ) may be in agreement 
with the specified brightness minimum value Pmin. Here, it is changed by gamma 
amendment table TO which has the criteria transfer characteristic curve CO, after the 
offset value X0 (=Pmin) and picture signal which were inputted into subtracter 208c 
from the whole control section 211 are compounded, as shown, for example in drawing 
16 . Generation of gamma amendment table TA can attain in equivalent by processing 
with this subtracter 208c and gamma amendment table TO. 

[0132] In Step 23, gamma amendment is performed based on generated gamma 
amendment table TA. 

[0133] Even if the lower limit Pmin of the luminance distribution in short distance 
flash plate photography varies for every scene by the above operation, since gamma 
amendment table which defined the offset value X0 according to them is generable, an 
effective contrast range PW can be utilized still more effectively 

[0134] Consequently, in the photography picture by which exaggerated exposure was 
carried out, the bias of the picture signal by the side of high brightness is correctable 
like the case of the 1st operation form. 

[0135] The important section composition of the digital camera concerning the 4th 
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operation form of the <D. 4th operation form <D-1. important section composition» 
this invention is equal to the digital camera 1 of the 1st operation form except for the 
portion relevant to a gamma correction circuit 208. In the digital camera of this 4th 
operation form, lessons is taken from gamma amendment table for high brightness 
pictures which can be set as a gamma correction circuit 208, and as shown in drawing 
17 , not only the offset value XI by the side of low brightness but the offset value X2 by 
the side of high brightness is set up. 

[0136] Thus, gamma amendment table TB for high brightness pictures generated 
recovers from the low brightness side offset value XI substantially, and is set up 
corresponding to the transfer characteristic curve Cmb which reaches the upper limit 
Ymax of an output intensity level, and is substantially saturated with the high 
brightness side offset value X2. That is, gamma transfer characteristic curve Cmb for 
these high brightness pictures compresses the criteria transfer characteristic curve CO 
in the direction of a x axis for the scale factor of (X2-Xl)/(Xmax-Xmin), with the 
dynamic range (0 - Ymax) of an output level maintained. Here, processing in the 
effective conversion range W of the range of X1-X2 with an effective input intensity 
level is performed. 

[0137] Based on the brightness information of an input picture signal, the transfer 
characteristic curve Cmb is generated there so that the effective contrast range PW 
( drawing 7 ) of an input picture signal and an effective conversion range W may be 
mostly in agreement, namely, so that Xl=Pmin and X2=Pmax may be materialized in 
approximation. Generation of this transfer characteristic curve Cmb is performed by 
the whole control section 211 the whole photography of each scene. 

[0138] <D-2. operation> drawing 18 is a flow chart explaining generation operation of 
gamma amendment table TB for high brightness pictures, and corresponds to Step S5 
of drawing 9 . 

[0139] First, at Step S31 and Step S32, the brightness minimum value Pmin contained 
in the input picture signal of a gamma correction circuit 208 and the brightness 
maximum Pmax are specified. This specification is carried out by the whole control 
section 211. The processing adds operation which specifies the brightness maximum 
Pmax as operation which specifies the brightness minimum value Pmin in the 3rd 
operation form. 

[0140] Next, at Step S33, gamma amendment table TB is generated so that the low 
brightness side offset value XI in the transfer characteristic curve Tmb and the high 
brightness side offset value X2 may be in agreement with the specified brightness 
minimum value Pmin and the brightness maximum Pmax, respectively. 
[0141] In Step 34, gamma amendment is performed based on generated gamma 
amendment table TB. 
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[0142] Since a transfer characteristic curve, therefore gamma amendment table are 
generable with the above operation based on the information on the ends of the 
effective contrast range PW of a picture signal, the maximum practical use of the 
effective contrast range PW can be carried out. 

[0143] Consequently, in the photography picture by which exaggerated exposure was 
carried out, the bias of the picture signal by the side of high brightness is correctable 
like the case of the 1st operation gestalt. 

[0144] About the image processing which improves the high brightness picture 
acquired with the <modification> O digital camera, it is not indispensable to carry out 
by the gamma correction circuit, and it may be performed in other signal 
transformation in a digital camera. However, as mentioned already, after bit length 
changes into a short picture signal, it is desirable to carry out simultaneously in the 
front or the conversion accompanied by change of bit length. 

[0145] O As illustrated to drawing 19 , the transfer characteristic curve for high 
brightness pictures may be the conversion curve Cmd which increases comparatively 
gently-sloping if it migrates to a low brightness field from the input signal level 0, and 
starts steeply in the intensity-level X0 (X0> 0) predetermined neighborhood. 
[0146] That is, the "standup section" of the transfer characteristic curve in this 
invention is a concept also containing the portion which it is not limited to the portion 
which has started from the strict zero level (y= 0) like drawing 8 , and can be 
substantially regarded as a standup. 

[0147] O You may realize the gamma correction circuit of each operation gestalt not by 
the digital circuit but by the analog circuit. In this case, the gamma correction circuit 
for high brightness pictures which has the transfer characteristic curve TA usually 
independently indicated to be a gamma correction circuit for photography to drawing 8 
before processing by A/D converter 205 is prepared. And the gamma correction circuit 
for these high brightness pictures performs signal transformation on the photography 
conditions (macro mode and flash plate photography) which can be judged 
comparatively quickly, without the brightness information of a picture analyzing. In 
this case, since the quantization error generated in a digital circuit does not arise, 
signal transformation can be performed with a sufficient precision. 
[0148] O Although gamma amendment table for the high brightness pictures of the 2nd 
operation gestalt is prepared two kinds, three or more kinds are sufficient as it. 
[0149] O It is not indispensable that the effective contrast range PW ( drawing 8 ) of an 
input picture signal and the effective conversion range W of transfer characteristic 
Kabul TB are completely in agreement with the 4th operation gestalt. But when a gap 
is in these range PW and W, it is desirable to enable it to include an effective conversion 
range W for an effective contrast range PW. 

[0150] O the [ the 1st and ] ~ about the transfer characteristic curve of 2 operation 
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gestalten, you may reduce a transfer characteristic curve to y shaft orientations for a 
predetermined scale factor so that the upper limit Xmax of an input intensity level may 
correspond to the output intensity-level upper limit Ymax 
[0151] 

[Effect of the Invention] As explained above, when photography conditions are flash 
plate photography in a short distance according to invention of a claim 1 and a claim 7, 
the transfer characteristic for high brightness pictures which usually started from the 
criteria transfer characteristic for photography, and the section shifted to the high 
brightness side of an input level is set as a signal transformation means. Consequently, 
in the photography picture by which exaggerated exposure was carried out, the bias of 
the picture signal by the side of high brightness is correctable. 

[0152] Moreover, according to invention of a claim 2 and a claim 7, since flash plate 
photography in a short distance is flash plate photography in the macro mode, it can 
specify photography conditions more simply. 

[0153] Moreover, the brightness minimum value contained in an input picture signal is 
specified, and since it determines that the transfer characteristic for high brightness 
pictures will start from near this brightness minimum value substantially, in 
reappearance of gradation, an input picture signal is effectively utilizable according to 
invention of a claim 3 and a claim 7. 

[0154] Moreover, according to invention of a claim 4 and a claim 7, the brightness 
minimum value and brightness maximum which are contained in an input picture 
signal were specified, and it started from near the brightness minimum value 
substantially, and it is determined that it is substantially saturated near the 
aforementioned brightness maximum by the transfer characteristic for high brightness 
pictures. Therefore, the effective contrast range of an input signal can be efficiently 
reflected in an output signal. 

[0155] Moreover, since the transfer characteristic for high brightness pictures is 
determined by carrying out the parallel displacement of the criteria transfer 
characteristic to the high brightness side of an input level according to invention of a 
claim 5 and a claim 7, the criteria transfer characteristic can be diverted and the 
transfer characteristic being simple and for high brightness pictures can be generated. 
[0156] Moreover, since the transfer characteristic for high brightness pictures is 
determined by compressing the criteria transfer characteristic by the input-level side, 
with the dynamic range of an output level maintained according to invention of a claim 
6 and a claim 7, the efficient transfer characteristic for high brightness pictures which 
can be reflected in an output level is [ the effective contrast range of an input signal ] 
generable simply. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the transverse plane of the digital camera 1 

concerning the 1st operation gestalt of this invention. 

[Drawing 2] It is drawing showing the tooth back of a digital camera 1. 

[Drawing 3] It is drawing showing the base of a digital camera 1. 

[Drawing 4] It is the functional block diagram of a digital camera 1. 

[Drawing 5] It is the block diagram showing the internal configuration of the whole 

control section 211. 

[Drawing 6] It is drawing explaining picture storage of memory card 8. 

[Drawing 7] It is drawing showing the example which generated the histogram from 

the input picture signal. 

[Drawing 8] It is drawing showing gamma amendment table TA for high brightness 
pictures. 

[Drawing 9] It is a flow chart explaining the outline of operation of a digital camera 1. 
[Drawing 10] It is drawing explaining the example of the processing in a gamma 
correction circuit 208. 

[Drawing 11] It is drawing showing the example of the image processing based on 
gamma amendment table TA for high brightness pictures. 

[Drawing 12] It is drawing showing the example which generated the histogram from 
the input picture signal. 

[Drawing 13] It is drawing showing gamma amendment tables TA1 and TA2 for high 
brightness pictures. 

[Drawing 14] It is a flow chart explaining selection operation out of two kinds of 
gamma amendment tables TA1 and TA2. 

[Drawing 15] It is a flow chart explaining generation operation of gamma amendment 
table TA. 

[Drawing 16] It is drawing explaining the example of the processing in a gamma 
correction circuit 208. 

[Drawing 17] It is drawing showing gamma amendment table TB for high brightness 
pictures. 

[Drawing 18] It is a flow chart explaining generation operation of gamma amendment 
table TB. 

[Drawing 19] It is drawing showing the modification of gamma amendment table for 
high brightness pictures. 

[Drawing 20] Usually, it is drawing for explaining gamma amendment at the time of 
photography. 
[Description of Notations] 
1 Digital Camera 
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5 Built-in Flash Plate 
20 Macro Button 

Cm, Cml, Cm2, Cmb Transfer characteristic curve for quantity brightness pictures 

CO, CI, C2 It is usually the transfer characteristic curve of business. 

TA, TA1, TA2, TB gamma amendment table for quantity brightness pictures 

TO gamma amendment table usually for photography 

211 Whole Control Section 

208 Gamma Correction Circuit 

Pmin Brightness minimum value 

Pmax Brightness maximum 



[Translation done.] 
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ttgftMffii 2 11 ^7 77^^t , J211Btl 

^WJ«S52 1 1|*K07 7 -y £".=.;>< *>J 2 1 
lBtcKaLTfit^iitk**. L-T. 777^ 
*^*'J 2 11 Bte«SPSnfcrD^5A«r»fl£S*4 

£##I9P3S<2 1 1 AORAM'2 1 1 Cfc*<0 
ro^AfcBBBU *h.lcJ6fc*yi— f^if. CPU 
2 1 1 ATHflSixi.., 

[0051] -e^i a*ie««#4: txti. mmmm 

i«k<. /t-vt;^yt i -^4 OlcJ^Tfj? 
&^&&CD-ROM&fc'^f^*&#4 lTfc-jft 

[0052] fifcftfH&^fcHi, A'-ytwyea-^ 

yT-s-rm^AJ, *-y hy-^^rifco^y^-f > 
®mS:5>LT^-y^;H3yh^-^4 Ofc3R0a*. 
$ M:fy^;W^ 5 1 F*lO-?-f ? on yf A - 

Z>ZbtfX'£&. 

[00 53] 7yy^p.mmm^2 1 4(4. rti7 7 7 
v a 5 rtlfefcfcM W4 EH T*> 5 . 
[0054] 2 1 4 J4. ±*©HWSP 

2 1 1 ffMm^zM^ rt^7 7 -y is * SM&tQi* 

0 4*- A7J jLIW S T P rt»7 

[00 5 5] RTC 2 1 9te. «^BB#^l^f l>£tf> 
0^tHl»T*<fe|, . m 1 -04 T'iiH^ L^rv^iJ^mH 

[0056] 5 0i4. ±&LtlUPA4 yf- 



6. DOWN^7f7, W7?-^>9, FLt 
-HS^X-f 7fll. flaB*KJ^5-f HXW <y^l 
2. JW/»fet-.K»JE^W 7fl4tffiifSX>( 
•yf-£JliiiLT£>9> ismm»2 1 HzidlXr^ 

[00 5 7] £ftt!i9KB2 1 ltis 7^03yta- 

[0 0 58] 125(4. ±Wmm&21 lrtOCPU21 
lA^tiJ211B, 2 1 1 CO^ttfcioXHSIS 
ix£ ^a5«fl^*-f7"u -y 7 I2TJ>& . lalEfc^-t J: 3 

^.mmm2 1 it*. naisijfflHi (y+7^t 

— H (SS) ) *Sb^*fca&<9*|£Hj£»2 I I at 
KSU£» 2 1 1 btSrflUxTVV.g,. s$ 
gf05£« 211ali »#fSr«*OTfc*$V vc . C CD 3 
0 3CJ: 01/3 0 (») ^tClX 0 5i * HtfeSrf Jffl 

Lxmrn?-? Lxm$#<m&zmfct& . 

[0059] . KK«!£ffi2 1 1 a 14. B«* 

^'J 2 0 9£SSWflfclEtt£:ft4B«T-**Jl§v\ B 
. fet % >J 2 0 9 Oieifx ij 7* £ 9 ISOT'o «/ ? (C7>Sfl 
U #7-n-x^^tfi-&G (|ft) <afe«#tf>H*T- 
* £fflWC£-7o -y 7 ^^-T4»St-^ Sr^aJ LX 

[006 0] y-w'^-XtT— HS3e»2 1 lbil S 
*¥«jeff2 1 1 atcJi^^^SWSOfiJ^mt^ 
^T^^-y^-Xtf-F (CCD3 0 3«aM@) £ 
BB&fft. yt'^^t- Klft^a521 lbll 

mmti/^ s&rasi^tt^^-y^- 

7-tf- H S ScOx-^U^W L-T V\£ . 
[006 1]i/+ y ^-7. tr— H S Sii. 7i8I&^ 
1/1 2 8 <»).(«tfME^)BV^v>-^i:- 

^-7t-HS^2 llbtl ®JKfJ^2 1 1 a{C 

[ 0 0 6 2 ] ttZs ±mm^2 1 1 14. S&BflbPA 
^A^Oii^O¥«»I^^Bft (OT. cioaoa 
immt: r SMBj t^d. ) X'h&iK Izmir 

[0063] ffi»J^SP2 1 1 e<4, Bfil^^U 209 

xh9yMzm^%WL^m^<^^^\^t &° HRt 

(4. ®S^cOii'9^ : 5r< « l^t-^ffi^-T 



!(7) 0 0 0- 
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[00 64] ttzifi^X. B*WJ£»21 1 e«, 
2ib#ftT'&sa>*ffiiJ^Swfc£J: OJMffft^iM 

wjeeaaixty 2 1 1 dtiatsft.*. 

[00 6 5] £fttMM*2 1 ltt. S^v-ytJtDtT 

-^¥•^2 1 1 ct*6tefttt*»*. hsbks'- 
#x->-j ±«¥#^-r&BgBJ3t ( east, ax 

fc* 1 )*! S)3fc$& LT«r^ yt'$> & . 4fc, 

wefi*£<->'j at. 

■*v^->"c**. laws. «t'«aat^iBME<o>'->' 

S. ^->ffi£S52 1 1 c<OWfelS*t>qE: 'J 2 

[0066] £ftfHiMB2 1111 JjHHPB&OiBtt 
«js*fT5fc*>fc, 7 4/U7 9>'73ia ; «£fi : ?7 

«2 1 1 f fc. -9-^*^^Bfla^ffi«H*^4ft-r* 

ffiOBft&ftffi 2 1 1 g t ; X* U K 8 CEffc $ *l 
fcB*fi#fc L C Df*5*a$ 1 0 tclf 4rf & fctf>t£S£B 
Sr^-T S W£B«£j£SB 2 1 1 h t £ § & fcfll 

10 06 7] 7>r;l/7g|52 1 1 fit B«X*iJ2 0 9 

t^om^m^nLirv^ivy * )\>*> izx osm-tk 
zwmn&m^fiZffiELxtig&zm-t&wmnttiE 

Zfiol><?)X'h&. 7 4>V?&2 1 1 f li, B3SP*K = 
1/8, l/2 0<3**i-e*ifc:ovvc, £Vtt£tt$|$f< 

9iV7 <)V9*&mLXU&, 

[0068] %mm®&jm2 1 1 gii halx* »j 2 

0 9a>4>B«ff-f £7 4/P7SB2 1 1 f ^^LTgt^tH 
LT^< * 'J ii- Y 8 tlEli-r<#^^>f flat ■ 

w&tZ!m+&. g3B«£j£&2 1 1 gii. b«m 



UIB», *-KI/F2 12£#LTft«$;h.*** 

^ v ij - h 8 c teii-r & . 
[0069] s h\z. mm®&smi 1 1 g « s a« 

>t'J 2 0 9*>£>7^W?Sff2 1 If Sr^LT^ffl*^ 
-*S:Bt*ttiU £ft$>«0B*f-7K:2iX7CDCT36 
^7V^flf9^l3»<OJP'EG*a*K:J:-|,j5r^ffiB' 

* U h* 8<D#B«X 'J TfcieH-t^ . 
[0 07 0] X*U*-H8li. E6^-ri^(c v t 

0 T'4 0 3-v<0B«#iEttWC* !). *37lt ^ ^ 

^ft-f- (640X48 0B#) t*)-2±*4 JVm&iJ&0M 
8-0X6 OB*) aWK«Sil"r^«». 437* 

[007 1 ] <A-3. rfflijEO«^>Cc7)^^^ ! (^ 
tT, ifiBB*07 5 •y^ J .^-HT'rfiliEE82 08 

5. 

[007 2] 127 li. A?)I«Sf*ttX>/5A* 

K;Ux. i^WiiBSSn^^L. x*frfe*<*4«iT 
ffiWK t * * . ■ 4 . xtLtfcfc If & XmaxtiB^fl-^ 

h 7. h A H S t V S/Jn t & & l^jgl^/K P ma 
xti h X b ^ y -U H S (Ct3 v vt «± i: =5r ^SS^^ 

[0073] aaEWMJOft««**-K"CJl!>*^>'n 
^-h'^i5V->T7 7-y>-jLjil^L^^tr(i:, mi<r>m 

izTfc? x o ft t * b yy^wm&mr&ft h*.h . 

-74 9, »JWft/httP«iln*«, SSJSK^O t— gc* 
■T, ^*«fc:W«««t«^feB««-9k ft 9 . 
-aBfcSfifcBflftfcft*. COioftB^fl-v^o. 
T-^t LTc^W^3yb77h^>-^PWti, Pioin 
~PmaxOR3i: : 5:-&. 

[0074] -eciT. ^a^yh^M^yy'PW 
* tBTJ m<F>?4 7- S -y 7 V V Wim-£fctett&ttWX 

) wi. hi 9 fcs-rai^o r aiEf-T* 

;W<> i^T'SiBj^| ) ^^®0ffl<7) r ^ilET-7';U 
[007 5] H8I±. 5a®t75v^j!.t— Kti5V>T 

ria3ET-7*;u2 o sizm.feztL&'mmigM&R&Tn 

kTm&Thi,. 4^, x«Lh(CS3ttSX»axJiA*ll 
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[0076] (UT r lS5S|Jgffl 

mms:^7t7 mxo <xo>o ) ^fitffi 

[0077] £*3WC. ,IO:t7-te -y hfcXOii, 

rmmizmtx* 7* -y Hixos-fcjgut & < z t& 

[0 078] ZWtt&mzX^X. xBLbUffiXiiax 
#3fiTHy «LhRRfitYi«axlC{4^t{±»lS < & 

[0079] 3r*5. A/DSJJft»2 0 5 T'^^fLfe 1 

fleWfclttRG B Ofelfi^r t £ 1 0 b* -y MftfrC* 0 . 
^t'J^- H 8 'veDKflteSWttfcfri * J: 3 fcttJTJM 
&ft-?te JMfcW (c {± RGB r t 8 1' -y h ffift 

tSftTfcO. £<0*£(Cli, Xmax= 1 02 3» Xmin 
= 0, Yjnax=2 5 5„ Ymin= 0 £:&£>. H8CDr^J& 
#tt#-7Cmli. RGB<^frfelS#fc:oV^T*atH 
g-T* ifc^T^ * - ? tfD^tt^tE 

[0080] jgE«wru*v^ (04 wtam&b 
z^immmx-hz) *>iismsmmx-h 

^XhmM±=t- H*WS*iT^4 J: 

[0081] BB£Lfc«fc-3K. T^;^^7ltt3V> 
X. ^iSMmiy-yj . r^g^i^-yj -yit'tT) 

CK C2-3WWIS*LTV^. ^ix4>(i-t^TA7JTIS 
ffiXmi £> mimzttltfh £Smtt;& - 7*T* & 



lz£^UXWMim%.®ft&t-7'Cm$:&mrf& Z b 
[0082] <k-A.W9fc*X =7 1 OK)f^c7)«^>E 

[0083] *-$\ xtvts i <7>mztmmtf&*$) 

*LT. -y7*S 1 Ci5WCl4 s iit*5LCDlS 
ffil 0£fcl45fc^7T>f >?2 lXimi*&WBL%W 

[0 084] ZiXiZ^LX. <K<7)X*rvyS2X'\m 

3t^- Y tz LX v , «2?*<0!!aK*«^&t-* 

*^*^'gl!j¥<J^$ix. ^Jg.tTV^*^tc(±7 5-y^ 

[0085] XT77S 3T'(i. HBjtfW^o*- 

Og^T-J>«.^(c(i, 7.-r>y7-S4£iifr. — -7 
7oqE-KT^cV^^tc(i. Xx-yT-setcjtttf. =5r 

77S3tlt oMzi)^ 
a 5 Ocm) OTfc:3:-&jeiEEfitT'OSI^*^3&^j^^i; 

itfttfy^ /P* ^ 5 l-ISft 'c.fiT v SUSE -y h A> 

[0 086] Xf77S4tl5^Tll »^'77 
•y yag^f?) I) ^frZWfctZ . 04 9 . 777^ 
77S 5 tCiltT*^ * O "C*V*» 
^fctt^'f - 77S3t IpI^ICT-x 7 7S6 tcjfttf. 

[ 0 0 8 7 ] 7-f -y 7* S 3 ±> -y 7" S 4 (,Z& ^> 
JW*fW>«set4. ^M'JPgP2 1 IK J: OtT^iil.. 

[0 088] ^^T, -®.\,ZWmmX'fr-^>7 7 -y 5/ 

[0089] (l)i£5BSBi^^i:* 0 j&» : V- a T^Tifi 

[0090] T»*0*&K:ti*- KSIR^'^ ^^fc'^ct 
«2.l l*WL. .B»««^fc:ii-&JSttSli4:LTJi» 
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1 ltfft&ZklZtch. 

[0091] ttz. h*miKmM*mfc 

[00 9 2] ZtLtzOZtlZ'tlCOm^lZ&^X. -??n 

[0093] (2)777 x-xftg^if? *» : -?-a.T)V 
tz£iX%®)?£/£*:-)Hzm%Ztix^tU$. W%-W<r> 

[0094] ttz. vim&ztix^&m 
■ktzit. tztUi^-yf-#?y9<D?mLimizi5 
V vc»tfeg& 3 C C D W&M=F<r) ttS7J ffi Srlfatf .1 1 

•5 kBlUi,<0T'£>:fxtf 77 -y isjLZgJtZitZ J: 3 ICR 

^immmfrfst t mmm^&tn&ttiz* ~>x% 

[0095] Lt^oT, 3$3iiJ2B^- Y<r#%&t . @ 

ttftJi^ 2 1 1 ##8g LT777 i> a. JliWPif a 
l«fctt ^^-t & i t tc^r & . 
[00 96] 09£i|-?T, Xr-vTS StCitt^OJiifi 
^7 5vi'iiM^-FO%&T*l>j{» t , i<0*&(C 

=firfi*«B«ffitf> r MEt— 7"';WTAt3* o*v ^ r *EE 
£r*fIEII]SS2 0 8lz&^Xfto . 

[00 97] *£"t-«*-$\ Xf77S 5 atCtJUT* 
*f JgBf&fflO r HjEt— 7>TAco§?#^ fc iil£5E S-ff 
3 . i <T> r SuEr— 7'^TAlcfctt S jH^i Jit&stlc 
OUT. Ell 0£#<EXT&TT«t-l>. 

[0098] r MIEOK 208 rtfc^SajMttt* -7' 
CO. • • £^*£fSJt»ffltf>r«IE-T— 7>T0, • 

^fflO rffijEr— 7';UTA5rS!R-ri> 0 o4 0v Ell 0 

(a)c^-f i 3 ^$j^2 1 1 frbmiwmmz 

J: 0* ? 2 0 8 atr MET-7";PTA#jliR$il 

[0099] tB&cDmm. mm&nmnrWE 

r-7"A'ir.ffiEII]B2 0 8 £t££-f£ i 5 fcflfoftSfi 



vi,ziimixx^&mm%wift&*-y'cD7-- 7>£c 

*&t4tB*H«'^Uy<0il*» :*7-fe-y>ffiX0*ftt 
■f ^*fcA*lB<Ri^Kx + xo> fcjtf-fsaMjH* 
m<DTFl'MZ&i: OSxSXOtT'^KHtC 
owcii. y = 0£5liBI«fc-$-;L$. Z(?>£dizLXft 

&ztitzmnmw&m<orffiiE'r-7'j\sTMi^ mio 

( b ) ic^-T i a fcr*EEIH2 0 8 levity ?Tv7t 
^7-b-yhffiX0^t^T^;U^7l<7)^:f*: 

vm&2 \ lamftLx&mixw 

[0100] £ ^^^1±^-7'C0cOTfi^ 
IMi . A71 H^fl-f-O l^Ao* 7 McJcoTi, «flmiC 
itfiM & . -r^r^-fe .010(c) tc^-f i -5 tC s A73 
MfiWi#OK;UVfc^tT>i-7 -fe -y hfflXO$rJS»S 
2 0 8b {cTME^LT^arfi-^Vc= ( V-XO) 

•&lctt«®^B«fflO rffliEx- 77WTA#£ffl $ fii, 
*»»tT-i44v^ i^WJB(c4s.ttft r^^cT)^!^ 
ttj fcti. ic7)j:dlcA*®«(i^-0>'7htCJ:-5T^ 

«W{ca3Ss*t*SE«itttt,^-rv\& . 
[oion immmmmmorniE'r-y^TM^rn 

JE0K2 0 8lc*i^TaH?4fettR^S*ut«. ^«tc 

i ixftbtitzwmm^tmmz t izmmztix < 5 
t . tit t> ^mmm^mmz r «jehis& 2 0 8 n<r> r 

*KE-r-7*;PTAT-S3ft$iiS. (^f 77S 5b). 
[0102] Xf77-S6T'IJ, ^^ft^7-7 

C Oiz ttj&T h 51 ^rffiEr- 7';^'SS? $ 

[0 103] ^LT. Xr-y7' , S7lciJV^Tii:. Xf7 
7° S 5 4 ftli^f -y T S 6 tcT33iSS ix^H«fi"tSr El 
4 coffi^^ U 2 0 9 <7)^-ftifr\,zm?t& . 

[0104] dcor^f*^®«fi#Jix^'^;^p<7 

1 CO L C D 1 0 iCfc t>T i> ^ t i) T'# s 

^ * V ij- Y 8% i: lTfx^W> 5 1 0 
i'hSPOy n- v t-;Hj y f a - ^ % t'tzm&t &z\blz£ 
*). s*~V7')Uziy¥ A -?cr>±=L?t l zmxkZit&Zb 

[0105] <A-5.1im35!Lac 7 )WI>^lc. ft^Sll^ffl 
O r ffiiEf— 7VWTAtc« o' < Bff^S tc i S S4i« 

[ 0 1 0 6 ] Ell lX'it, m&mz5 x 5cDH*7b 'J 

B^acy)7--AT**I). B^fi-^-5 US. CCD 3 0 
3 iifeH*<l*&« A/DS3HS2 5 X't^JV 
m^z^mti. HK;HSIEIh1SS2 0 6JdJ;IAVB|s| 
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Ztitm-KOT-f ZTfiLX^Z. B«ft-s§-52l2. rfii 
IElHllfS2 0 8^TrlSIE$iiW^H«fi-tT\ Btt^ 
J Ey2 0 9t«»S^4. 4fc. B&{i^5 3l2. B& 
U 2 0 9 fcfcffSftfcBflMM-t^-y-^a >-t° 

D 1 Ot-H^Sn^B^SSS^^^T-^Sr^UT 
U4. 

[0107] BflMt* 51.(2. *B5R*)»KU^# 1 
~ 3 £ X'<?M&.fg J 5X'fo 0 . -TOb^h^AHGlS: 
fMW 4 kH l 2 C^-Ti pttJ. Hi 2 fcfcvvc 
Ji. H7fcPWMC. StWlteSlJgK^x. ftMil2B£i& 
n**UV»4. ^Lt^Mx = 0, 1. 2. 
3«0#BtefeWtli % WeitBS8fcn = 0. 16. 
8. l<0=g-«£fcoTH4. oiO. H-7t*r*ffi» 

G1TO l L. Sf«l^/Px = 0ftifi<0B**»5r 
v\ v^^^^jgffltciio^B^-tT^Sii:^ 
frh. BMHOtth. 8Il/^3itt LT 
vv&#. BMUfcJ:-5t:l9K<OB«m-^Tli. 10t' 7 
b (=1 0 24) (CtefcO^UTV^i. 
[0 1 08] *LT. BWI#5 l<9%£fci2, 
1i#-7'5 4 Sflrf6)WMEB«ffl^r WEf—^;HC 

m^xmmmmzft? . zzx-u. ®&*-~?5 4v> 

£^±#90j£{2A*jl*gl''v/Hil k&4. 

(2. ^Or«JEx-^^2 9 . A^SSl^^H l . 

2. 3#. ^ivfai7J!E|JgK;MtO. a. b£33ft$ 

ft*, as?. ?i;*)vmmzt5\->x&. h\m& 
[0109] ±.m<r)W&>mi,z£ <o . wmm^ s 1 i*. 

BBB95 2(Cffiil$n«. .IOB&«-^5 2(2. UK 
l^;HI o «:-fttrBBffi# k & 4 . 
[0 1103 B«fl^5 2{2. r»tt*-7*5 

5 2:^4^-^ 5 6 tCT. ?f£B&5 3 t LTft}]$ 

7 5 5 £29. A2lJS*JgK/MlO. a. b#. -Hi-?" 

«->TV^H«<l-^5 1<9«9j«K#3*ITV^£ 
;b*>4. 

[0111] KLtcommzJ; 0 . #-^'-8ft£iirt:}S 

»B*k:*j v»t . mmmw\<7)m^m^m o jet 

[01123 sfiffe, ?fi«««'v<OfllOSr*jE"r&B««i 

stowed. f^W7i izistf&imm^ym 
mxommh-simx'hz. l*>l. rsras^os 
(2. c c d 3 0 3 x-cmmm j&^bb** v 209^ 

OB«©*^#fcS4Ht<^^«rawfir*»T«»a 
^IHSSt^O. rfliiET-7*;PTA (08) T"tf>a*» 



JtK^JiilffiYmax{2A*^K^±RB® Xmax<7) 1 
/4 ( = 8 b'<y h/ 1 0 b'-y h ) fStCSg£il4*:& , >* 

cofi^-fb^H^ 2 T AKfcfSrCxi'** /WI-5§-<oftJ£# 

[0 113] Lfc^T. il?^r*iiIB32oT10b 

•y & 8 b- -y h ffl»K*sa l Ltzmzm<?mm 
mxwi&<7>±{kc?)nB&wrzi£ 4 2 9 \% . 8 t* -y ml 

[0 114] fck;lJ;f. 5S®i7 7'yy**-h'OS^ 

fctjwc. KijM^y^y^o— i 023 (iot'7 

b)<7)3*>. 17«fl3yh7^M/yyPWi: LT 
2 0 0-1 00 0Of«KIS«LTV^^. a 
*<Z>r«JE&ff3 k . fcfc^&T^ttk LT. A7J 1 
b'-y hfcfc9 2 5 6/l 0 24 = 0. 2 5 X'tittm^tf 

4k. A^lb">yh^c'9 2 5 6/ ( 1 024-1 7 
0)=0. 3k^r0. Em&tfWJr*&. Ltztf~>X. 

x&xmx'^iSf^^mm^iwwmx'Z z z t 
[0115] urn?) r m&&mmmx'h h £#>cb 
x\z±s&m%h R«r*« . 

[0 116 ] Ztr>Xo^MAtpi>. Hl^m-f-^b' y 

W2. -e^r^iEigKtfc^T^jKfin^ftacfc^ 

^Cfiia k ^4 i k #;b#>4 . 

[0117] <b. m2mtmm> 

<b-i . ®a5flb£>*^Ba<o» 2 mtmmizfe hirv? iv 

i]* v<rmwm.\t. r «EB» 2 0 8 tcBJl-f 

^l|l*Sm^c7)T^;U^^7 li?L<^ 
TV^„ d^2Hife^^7 r ^^;^^7T'(2. r* 
I0SS2 0 8lzm^m%im&.M<&Rl0)rffiE'r-7* 
)Vt LT. HI 3 Kfl|5jrr4 2 o ifir 2^^^JEBB 
ffltf0^1*tt^-7*Cnil. Cm2t;^tje-r4r1ijET— 7* 
;UTA1, TA2$r^LTV>4. 

i o 1 1 s ] o ■kmM&.mcom 1 eogmft&tj-y 

Cnii2. ^-<?)i:* > ±* i 0SPSl3& s . -ffaiD^^I 

1 7 -fe -y h BX013&* feSUtW tc ±t>-t** -5TV>4. 
4fc, K*f^ffl^2^»^tt^-7'Cm2ii. 
*>±* J 0SPS2^. ®l<7)5r7-fe-y h^fiXOUOA^ 

2 7 b <y b ffi X02*^ ^ IfWCi^i* 5 -' T V » 
4. ^2^^:|ttt^-7"Cin2{2. H1C0^#14^- 
7*c«iSrxttwWfl«*iait:m^lBK (X02-X0D 
IMI L/S t OKfflSt* o 

[0119] <B-2.»#>±iBo«]: 5i,zn2mimm? 

J2B«KBBffl02oOrWE-r-'7*^TAl. TA2§rJi 
fiSLT^4Jt^>. SSlHM5«ffiO-fy^*>7lO« 
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